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^7]^3.S. 5JflBl^^H 2l-^-^-^2fl:i 

S. 5 
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i^lsll^ ^ ^ 2: {LIQUID CRYSTAL DISPLAY PANEL AND FABRICATING 
METHOD THEREOF} 

£4fe iE3o)l 9X^^^, l-V ^i^^^] ^^^^ <mAl3£. 

300:^ 310:^1171^ 
311A~311C:Bl-<?l-^-^Hfli «fl^ 320:^127]^ 
330::^^^- 5.^1^ 340:7llolH 

3601~360Nl,360A2~ 360N2,360A3~360N3:2l-db:^^ 350:tllolEl 3ifl:^«. 
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^-^^^ 2l-^-^-#2fl^(line on glass : LOG)^ n^^o] :^7l^ o.^ ^ 
^]^JL, ^-i^ ^^(electrolytic corrosion)^ ^4i2|-^>7loi] 2^ ^ onp^ 

<13> <g«}-^o.s, ^L^l^^l^ i^flH^^iCmatrix) ^Efl^ Hfl'i^ oh^ ^^-ofl ^^v^^ 

^^>^ ^Alt- ^ oi^^ ^ aAl;y-^lo]4. 

SAl3^^4; ^7] ofl^ ^1-^ ^-^s]s(driving circuit)!- ^Hltl:^. 

<15> .^71 ofl;^ SAl^e^^ ^l^^V^^ ¥Ji 1^*J=^H ^S]:tEl(color 

filter) 7]:^ ^ b^^I^b] <H (thin film transistor array) 71:^4, n. ^s] 

<16> >a-7l ^Ajjlll^o] o]^]]o] 7]^ ^H]^ 
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^^]^ ^^^^ ^>-§-S]^ M^-B^- ^^:^]^^^7} ^^i^r^. 

<i9> ^7] -^p-^sis-fe ^7] 7\\o]B ^91^^] ^AfAis:^ ^^§1-^ TfloiB 

^J-i^> 7l§^<a-(vref)3|- ^^^<y-^ ^3^^t}c^ 7flo]H dlolEi :a-p> 
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<22> .^71 TflolB ^^^^ ^7] TflolH ^^Hj^S. ^A>>jO:£l- ^^^-^S.>«1, 

i^llH^:^ ^ns. «fl1^ -ai-o] 1711 -a^^l^^ ^>:cL, ^ 1711 el-'?! 

<23> ^7] -i^Sl 2|-dl^^<Hl 7ll^^^S. ^^51^. ^7l ^l-:?!'^- 

(Vcom)<^l ^■i-^^<^l ^^5]^, ^^^^ ^><^1^ ^'a-^H i^el- -^w^f^oil ^ 

^ ^711 ^i:!-. 

<24> .^71 ^^Slfe dlolE^ ^^^iif TllolH ^^^fe 4^711^ 

integrated circuit : lOl-S. J^l^^i^f. 
<25> ^7l cllolEi ^-g- ^^Sl^lrozl- TflolH ^^s^S.*^ tflolH 7llel<H sfl^l^l 

(tape carrier package : TCP) ^^^^'^ ^(tape automated bonding : TAB) 

<26> >^T.7l t-llclE-1 ^^SlSl-o] BflolH 7llBl<^l 3||7l^l# ^ ^-^^ S 

^l^^-^-ll ^^sl^ ^^<^], n Eflo]^ 7llel<H 3ll7l;^lfe c-llolEi ^^SlS7m(printed 
circuit board : PCB)<H1 ^#sli^. =L ^o]b\ 9l^^S.7]:^c]] nfl^l-ir ^ 

1=1-. 

<27> atl:, 711 olH ^-^ ^^2lS.l-ol Eflol^L 711 el ^71^11- -^«ll ^ o.^ 

ofl;^ S^ljifl^oil ^^51^ ^-f<^1, n Bflo]n ^lleijo^ 3^71^1^ TllolE ol^^^7i:^oJi 
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-^-^(one chip)Sl-l: ^ ^t]] ^9X^. ttj-^l-Ai , TflolH 'yifl2|S7l^^ ^^^1 xi\]o]^ 

£1^ ^3ii5:V^, cfl^^H B^^l^B] c^iello] 71:^(10) ^ ^e]^E-1 

71^(20)^21-; ^^7l M}-^- B^^liBl o^eflo] 7l:a:(10)^ TllolH s}1je.-^cH1 Tflol^ 
Eflols. 7i)s1<H 3|i7l^l(30)^; ^7] Hsfl^liBl o^eiloi 7]:&(10)^ ^^^o\] 
c-ll<^lB^ tfloi5. f^^o] jze ^1^1(40)551-; >^7l TllolH BfloiH sfl7l;^l(30)'^l 
711 ol^ -y^flsl ^71^(50) 4; ^7] t^lolEl tflol^ ^flelcH 471^1 (40)011 c-11 
olE-1 <?lifl5lS.7l:^(60)ol iAlSjo^ olc^ 

^71 tfloiEl ^iflilS7m(60)<Hlfe 5^^^:^., ^H^^# ^ ^^e1^> 

=Jfl^S.7m(50)^S ^HAi^l- ^ ^^^<a-#-g: ^^ell- ^ ji:^^ ^ ji 

^:^1-Sl7> ^-g-^trf. TflolH <aifl2^5.7l:g:(50)^ ^7l tllolEl o]^ 

^S.7m(50)^S-^E^ ^^^^ ^ ^^^-a-l-^ ^7l Tllolje Efloli 7))Slol 
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^^1^1(30)1- ^tfl B^^l^Bl o]^]o] 71^(10)^ TljolH ^B.^^] ^^t}^ 

7l¥^ 

<32> ^7]^ w>^^<^l ^ifl5|S7l:?!:(60)^S-^Bl ^lo^Al^l* ^ ^^^"a-** 711 

«?lifl5)^7l:sa:(50)o.s ^^2^1-71 ^-SflAi >^7l 7]]o]^ ^ifl 515.71:3: (50) 4 no]B\ ^ 
ifl2]S7]^(60)oll^ z^-z^- ^^JlB-1 (55,65)1-01 ^^jslji, >a-7l TllolH ^ ^S? 5.71 ^( 50)4 

cflolE^ ^iflsj 571:^(60 )<H1 ^^^^ ^^B-l (55.65)*^ 1-^^11- l-ell^lH ?lloll- 
(flexible plate cable : FPC, 70)<^1 ^«fl ^7l^^5. 
<33> ^7lt!: ^M^^] cflolB^ ^^^5.7]4a:(60)o.5^E-l ;^H'tl:£# ^ 

HJ-l:^ Tll^l^ <yifl^5.7l:^(50)-OS. ^#^>7l 2^-z|- ^eK55.65)1-^ 

^^^^>J1, ^UjAl^ #eflolE ?flo]^(70)^ .f-gfl ^^e1(55,65)1-^ ^7l^o.^ 

<34> tij-^o^ TljolB ojifl 515.71:^(50)21- cIIoIeI o]^^^7l:^(60) ^Vofl z]-Z]- ^ vjl 

^^55,65)1-01 ^A^^oil ^^^1 (55. 65)1-31 ^^^loll ^^$>^ ^^1:^^10^ 

<35> §^11, >^7l 7]^ El (55,65)1* ^712^0.^ ^^Al7l^ #^^11- #5llolB 

(70)* -M^l^Ho) ^ofl it|-5l. ofl;^ JLAl^^l^l ^l^}-* ^7} ^7}S]JL, 

SAl^^lo] ^12:^7>1- >a-^Al7l^ ^o]o] 

<36> rcl-el-Ai, >^7i c-flolBl oi^2l5.7m(60)-^5.-^El ^^H-tlJll: ^ 

1* 7llol:E «?ldfl:Sl57l:a:(50)-2.5 ^^^>7l afl^l* «]-^ H^^l^^iE^ o^eJlo] 7] 
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^(10)^ s^^r ^^n^ e1-'?l-^-#Hlli ^^^2] K^]^^]7} 

71^(120)311-; ^7] «]-^ B^^l^Ei c^^eflol 71:^(110)^ 7]]o]^ sfl^^oll ^^Jg TflolB 
7^^\o] 2|1 71 ^1(130)^; ^7l MVBl- H^;=^l^El o]i-]]o] 71:^(110)21 ^o]B^ jjfl^WL 

«^1 dl-^lEl BfloiH ^ijeloi 3t|l7l^l (140)5^1-; >a-7l TfloiE Eflo]^ 7lleloi 3|l7l^l 

(130)<^1 TflolE ^ifl^S7l:^(150)2f; ^7l tllolEl ^]o]s. ^^o] ^^l^^l (140)<H1 

C-1]o]E-l ^iflslS7l^(160)ol ^^]^o] o^cf. 

t^l'^lBi 'aifl5lS7l^(i60)<^l^ ^^^^iL, ;^H^J:l- ^ n^^- 
^ ^Hl-Bl7> •?-al£|i:'l, ZL ^Bl-e-1^ TllolH ^^5l 5.71^(150)^5. -^^^ ^H-tlJl 

^1-71 TllolH ^411515.7^(150)^ ^7] ^o]B\ ^i|3l5.7l^(150)o.5.-^El -^#£1^ ;^1 

^ ^-^^^-i-^ 7ilo]H EfloiH 7H5:|oi 3fl7l^Ki30)l- ^^11 ^1-^- s^^l 
c^leflo] 71:^(110)^ TlloiH 3ll:^^<^l ^^*1-^ 7l^^ ^^4. 
<^aoV^^5., SAlsfl^^ «^-Bl- H^:^l:iE-l 7l:&(110)3il- ^el^E-1 7]^ 

(120)ol <U:^^ <^]^^^^ ^JL cfl^s:}^^ W^lDl, zi 01^:^:^011 oja^^o] ^^^^ 
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<41> ^^7] «1-D^ o]^o] 71:^(110)5] ^ «^^^ ^^-71 ^&|^ 

71:&(120)<^1 Wlefl =L <^^oll w^-nj- H^^^l^Bl o^eflo] 71:^(110)^ 

<42> Tll^lB ^B.^ ^ t^l^lEl 2flS.^fe B^^^l^E-l ^^eH^l 7l:a:(110) 

^ ^e^^Bl 71:^(120)^ -6-JL SAl-^ofl cfl-g-^H ^^^€1=1-. 

<43> Hl-Bl-Ai, >^V7l H^^lriE-l Oleflol 7]:^(110)^ ^ ^^O] nj-uf 

^ SA-le] «- «^ on;^ SAl^fl^cilA^ o]^^ ^^±S.S. ^}-%-^:^] clT^l ^^olrf. 

<44> nflc-ll, >^7l Bl-^-^-#Bfl;ii «J-^£!l SAl^fl^oflAl^ >a-7l ^l-^" B^>^l>iBl 

olEflol 7l:a:(110)^ ^ <a^ol nVuf^ s.Ale| ^^(^, t-l «^ ^ ) <Hl e). 

^-^-#211^ wll^(lll)l:<:>l ^^Sl<H -^oM c^lolBl «?IiflS]^7l^(160)^S.^Ei ^^H-tlJ: 

# ^ T^^^'a-*^ 711 olH ^ifl^S7m(150)^S. 
<45> xt^^^^, JElSl ?mBl (55,65)1:01 >S-7l Tll^^lB ^ifl 3^^71:^(150)4 c-flolEl 

^ill2]S7l:^(160) ^^^^ :gA7> ^Jl, SE^ H tS^bI (55,65)1-^ :$l7l^^^ 

^^^1^1^ ^n^]^ #e11<^lB ?11<:'l#(70)ol A^sl^l ^711 ^nf. 

<46> >^7l 5l-^-^-#2fl>l tiflAldll)^^ ^]olB <?lillslS7l^(150)'Hl ^^5]^ ^ 

^^^1-^ TflolB ^H^'a-(Vgh), TflolH S-f^Wgl). ^-i-:S^(Vcom), ^^l^«a- 
(GND) ^ ^€^*a-(Vcc) ^JH-olcf. 5Etl:, ^7l e}o]_^_^efl^ afl^ 

(111)1-^ -^^11 7\]o]^ tl^5lS.7l^(150)<^l ^^51^ ^H^:^^^ TllolB iEl-B 
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(GSP). 7]]o]^ #^(GSC) ^ TllolH ^^(GOE) f-^ 51^ ^s.^ 

<47> ^7lt!: 5^-^-^-^5fl:il «)]^(111)1-^ ^7] E^;^]^^! 0]^]o] 

71^(110) ^Hl 7fl<^lH ^91^ ^ TflojH ^^1:* ^^^^m ^^l^fl 3flB]^£) 

<48> :£3^ £2^ H^;^l:iE-l <>\^]o] 7^(110) >S-oll el-^-^-#2fl>i ufl^ 

(lll)-i-ol ^A^^ cg^^ ^tfl^H oj]Al£oiq.. 
<49> :£3^ JE^^l^iB] <>1eflol 7l:a:(110)^ ^ ^^o] 

^M-fe S-^iBl '^^^^Hl ^^^1-711 ol5^£|^ Sl-^-^-#2fl^ till>a(lllA~lllC)#ol ^^^^ 

<50> ^V7] el-<?l-^-#sfl>i Bfl^dllA-lllC)*^ «>5+^<^1 H^^l^B] o]^ 

^1 71^(110) ^oHl 7llo]E e^-ols. ^ ^]ole ^^s-o. ^A^^}^ ^^^^l^i -g.A]oll sflEi^ 

<5i> TEt!:. -^7] B^^I^Bl o^ellol 71^(110)5] e|-«?l-^-#2fl>. Bfl^(lllA~lllC) 
'^'^<^1^ ^ 3l]Bi(ii2)ol ^^^^cf. o]!^, ^ 311^(112)^ a^lsfl^^ 
SAl<^^ 45^- ^>^^5]<>| H^^^l^B^ 71^(110)4 ^Sl^H.^ 7] 

^Hl S^I^It;] £231 '120' ^2:)^ ^^^l^lcf. 

<52> :e4^ £33^.1-1' Aiofl c]h^ ^^^^ o]§ ^a^^H ^ 
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^sfl>i afl^(211A~211C)l-^ ^}si^^o] el-ol-^-^gfl^ afl^(211A~ 

211C)#^ B^^l^E-l cHeflo] 71^(210) 4H1 Tfloje e].ol^ ^ ^joje :^^s.o. 

<54> H^JL, ^7] Sl-0]-^-#2fl^ wHAi(211A~211C)€-c.l ^^*>7ll ol:^3E)ol 3llE-l^^ 

H^;^liBl d>lsllol 71:^(210)^ ^^H^^ TflolH ^<?^^(220)4 

(230)^ ^^^^cf. 

<55> 7llo]H ^^^(220)3ij- ^Elw.^(230)^ ^1-7] H^^l^iE] oieflo] 7]:^ 

(210)^ S^l^^ofl M^-n^ m^;<l^iBl# ^^^^>7l ^^H^S ^^^SlT^, 

<56> >^7l oflElti.#(230)^ K^]^$] H^^l^iE^7> ^^-^Hl^^i^ 

^ amorphous silicon)^^. ©l-f-^H^ ^(P)^! JL^S.S. S.^^ n+ 

Hj^j^ <^1^^^ -2.^^##(ohmic contact layer)^! ^^j-^ c]-^ BflE-] 

^ms. ^-§-^4. rc)-a)-Al. c^lo]El ej-^l- ^ ^:i/:£ell<y 
^l^^V <^^o)lA^^ i2.n]^^^ol :^]7]^<^ «]:iE^l^^ ^ 

<57> HB^Jl, ^E]a.f^(230)^ ^>i?l<^l :a.^^(240)^ ^^^^cf. "U^^^S., 

^(240)^ ^S. SiNx afe SiOx -?-7ll-^ol «vn^(^^)a.s ^-§-5) O-M-, 
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(benzocyclobutene : BCB), «il^^^l(spin on glass : SOG) Sfe 
(photoacryl) ^7ll-^o] :f o.^. o;^^. 

<58> ^1-71 ^±^(240)^ J^efl^ '^-^l- B.^]<^ €r^^o] 

sliE^ Aii«^o.s ^sfl^ ^ell^ 

<59> -^711-^01 ^^o_^ ^-§-5)^ iL^^(240)^ ^^^s] 

^ € 3x11^(270)31-^ ^^^^^<=>] #^1 ^71 i^^oil B^^^l^Bl c^ellol 

71^(210)4 ^ei^E-l 7l:&(iE'3^oll I£A]Sl^l £25] '120' ^'^o] 

7> 

<60> trj-el-Ai, >^V7l JBell^ ^^^^ ^, e)-^-^-#2fli «fl^(211A~211C)l-<^l 

^^^^ -^g^^ :i^^(240)^ ^aH! ^zl^H «-(250)l-# ^^^^.^ 

S.>«1, ^ 2l]Ei(270)4^ ^^^^^ ^>^VA]7lJL olnfl, 1^3:^(240)^ 

^Blw.f^(230)3E :e.3:^(240)^ ^^^] '^^^ ^<i> ^z]-£lH.S. 1-(250)1- 

o] i3>rt-^o)l^ TjIclH ^<^^{220)o] 

<6i> ^V^tl: «1-^^^1 ^7] 7llo]B ^<Ss]-(220), ii^s}-(240) ^ *(250)#<^1 

^ ^41-^ ^-?-<^m ^7l Ef-y-^-^sfl^ afl^(2llA~211C)l-<Hl tfl-S-^H 
^^(260A~260C)l-ol 3|lt|^^rf. 
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<62> ^7] ^d!i^^(260A~260C)#^ w>^^<5l S^l-?-^ ^^^]^^^]7} 

^^m^ '^^<^]^i 5l-:dx<Hl iJ:^(240)ofl ^A^^ jcefloi a.^^^ 

:E.5fl«y ^7)2^ O.^ Alz^ojl o^sl] 2)|E-i^5]c^, o] ttfl ej-o]-^ 

-#2fli Hfl'Jd(211A~211C)#ol ^A^^ <^^ollAi 2l-ol-^-^2fl>, a|l>Jd(211A~211C)l-<^l 
<63> olsl-^o] ^i^^(260A~260C)^ 2l-^-^-^2fl^ wl]^(211A--211C)l-oil tfl-§-^H 

<64> ^7] ^:s.^i240)^] #(250)«^ ^^^*>fe ^cf^l-Tll ^-f 

*(250)1-S] w>^^o|l TflojE ^«am220)«^l :aJ:B]-(240)^ -i^z^-"^! 

^7) ^21- *(250)l-2] WV^^oIjA-^ 7llo]B ^<a^(220)^ 

^^1 5^-^-^-#Hfli wl]^(211A~211C)l-ol i^t^^cf. 

<65> i4b]-a-^, .^71 ^^^^(260A~260C)#^ e^-a-^-^efli BflA](2iiA~211C)l-^l ^ 
^^g^'HlAi Aiz|^ ^V7l ^(250)1-* ^tfl 

5f^-^-#2fli «fl^(211A~211C)*ol ^:^^^(260A~260C)1-^ ^-^'^=]^<Hl «!: 

<66> ^7i el-^-^-^Efl:^, «fl>Jd(211A~211C)l:<^l ^^^^S ^z]-«^ ^>3-^ ^g-fofl 

<=>11- -f-Sfl ^^ilfe ^7lAi:£s.o^ ^^s\v^, ^:<]6] e}oi_^_^5fl>- tifl^(211A 

~211C)-i-^ ^^^o] ^^a^^tH a^l^^lS] ^^^^ol s^^o] 
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<67> v^B]■^^, ^7]^ ti>5q-^^ ^^:^]t}7] ^^}<^ ^4i^^(260A~260C)l-^ 51-"^- 

^-#2fl^ Bli'Jd(211A~211C)l-4 t!i\^^}c^ 
<68> ZL&|i4, -^7]^ tiV^^o] Sl-^^^(260A~ 26001-^ e1-«?l-^-#2flif; afl^ 

(211A~211C)#<H1 cfl-l-^H ^711 BflBl^^ t:|-^5i)- ^^l^o] 

<69> ^^tt wl-Sf:^:©! :a^^(240)'Hl #(250)1:^ ^^^*>^ ^^<^] ^^^A] 

^2}- *(250)l-5] H>^^oil i^^^ TljcilH ^<t^ 51- (220)0) ^^^(240)^ 

<70> nil-el-^i. ^^7] ^2}- *(250)1-^ wV^-^-HlAi TflolH ^<?m-(220)^ 3:>:^ofl 

e^-<a-ar-#efli wfl^(211A~211C)l-c.l i^^sjo) ^V7l 5l-^^^(260A~260C)l-5!}- z)-^ ^ 

7l^^S ^^71 5l-^-^-i-Sfl>l till ^(211A~ 21101-* ^^^^ ^71^1 

:^*2l ^^^o] ^ ^1^^ 

<7i> 41-7] ^^^^(260A~260C)1-<>1 e1-^-^-§5fl>i till^(211A~211C)l-<^l tfl-g- 

^711 SIlE^^^oll 4e} c^ll- l-O^, 5l-^-ar-#5fl^ tifl^ (211A)5!)- 

^(260A)<^1 *>i4^ €-(250)<HlAi ^7l^^S ^#€^4-'=HliE. e1-^-^-#2fl^ 
(211A)2l- cfl-g-s^H #^^:£^ ^711 sflE^^^ s|-4i^^(260A)2l ^^1 ^2)0] El-^l-^-^ 
Hfli till^(2llA)3l- ;d7l^^^ ^^slJE.5., el-<^l-^-#el)i ti]l>;d(2llA)* ^sfl ^^s)^ 
^7l^:£^ ^^01 infl^ ^sil^ ^ o;irl.. 

<72> ^71 Bl-^-^-#efl>i tillAl(211A~211C)€-<^l tH-g-^1-0) ^Tfl jiflE] 

^^<^ till ^(211A~ 21101-21- ^7]^^S. ^#sl^ ^>7l 5|-d;i^^(260A 
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~260C)-i-S 9in e1-^l-^-#efl^i BflAi(211A~211C)l-<5l ^^^^ S^^l^iB] 
71^(210) -^ofl i^^j 01^^(0^11- s-ol, Ag dot residuaD^l ^^<=>ll ^ 

7l 2l-^-^-#Hfld:i wB^(211A~211C)*ol ^7l^ o.^ ^#^1^ ^H(short)7> ^^^^^H 

ne^Jl, ^i^^(260A~260C)l-ol e|-^-^-#efl>i aflAi(211A~211C)l-<^l tfl 
-§-^H ^Tfl e|-<a-^-#2fl:i Hfl^(211A~211C)-i-2). ^yj^o.^ 

^#^oll nj-E^. c^li- §o^, s]-^-^-#efli tiBAi(2iic)o11 -5V^ ^^y-^^ ?\]^]^ S 
4- ^^(Vgl)ol ^-f<^l ^ «fl^(211C)4 :^7l^o.^ ^ 

^^^(260C)ofl -5V^ ^^^^1 ^71-^1:^.. 

-5V^ '?l7>^ 5|-:ii^^(260C)3|- ^ei^B] 7l:&oil Cr 

^m^:^^^ ^^O] 1^^551^01, 51-^^^(2600 O] e1-^-^-#2fli Hfl 

^(211C)3f f^^i^iJES. ^B\^^6\] tti-el- ^^o] nfl-f 

^^^^ ^1-71^]: w>af^^ ^Eflo^ ^^^>7l ^-^S. ^ 

6n;=g a^isfl^ ^^^^ si-^-^-#2fl^^ wfl^a**^! ^71^0.^ 
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wi^H ^^^^^ ^^^s. 

^1171:^31 ^^611 ^<^s. ^>q-^ f-^^^ ^^^*>fe ^^4; ^7i #^^5^ >a- 

#S^><^ ^^^^ T:f^4 ^t:^-. 

<80> 3^5^ ^2:^>^, ^1171^(310)^ ^ ^l-^o] ^1171:^ 

(310)3^1- ;^ll27l:sa:(320)t>l ^^j-S]^. H ;^ll7l:&(310)4 ^1271:^(320)^ ^<H1 
S^^^o] DflEl^^ ^Efls. afl<li|^ sl-^ S^l^(330)7> £A]£)ol ox^, 

<8i> ^7] ;^117l^(310)-^^^ S^l 211^21 ttVB]- H^^l^Ei <Hefloi 71^0] ^J%.^ 
^, ^1271^^(320)^ ^^]^^] 7]^o] a^^^rf. 
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<82> trj-sl-Ai, ^7] SAl^(330)fi] ;«lll7l:^(310)<^1^ ^^*>7fl o]^S\^ ^^S. ufl 

is)^ ^]<^1H &1-<?1#:b)- ^^^Ml ol^5]ol ^s. tifl^s]^ 4=^cq dlolEi B^-oll- 

^ MVS]- H^^l^iBloll ^^^^ ^:i^#<^l 711^^0.^ ^Wl^^^. 
<84> ^1-7] ^^^]^^^]^ ^7] ^91^^- ^^1<^1 3illEi^£]<H 7]]o]B. ^9l'§:^- 

e^oi^s). :^7]^o^s. ^^^^ ±^ ^7] t\]o]B\ el-^# ^ -g^AHi 

<85> ^7] SAl-«-(330)^ ^I27l:^(320)<^lfe ^^^^^<=^] ^«fl ^B]S) 

0\ :^ AflAj-o^ ^^7] ^ll7l ^(310)^^1 ^^^^ 5}-dl^^5l ^1- 

<86> >^7l >ll 171^(310)4 ^127^(320)^ Si^]^(330)S] <q^^ ic|-El- ^ 
sll€(300)<^l W^i=f. <=>M, ^117^(310)014 ;^l27l^(320) ^<^1^ ^^^S. ^ 

^^ll^lA^ -^(spacer balD^li^ iESBl^ZLEfl si (photolithography) -f-^ 4 

^^^->ii3i|lolAl (patterned spacer )7> ^>«^£)cH «^^^ ol^;^^^ ^Tfl sln^, ZL o]^ 

<87> ^V7l ;^ll7l^(310)^ ^^-^Ife ^7l SAl-« (330)^1- cfl-§-5l 

^^<^1 ^7l TflolB ^9l^3\. ^7]^o_S. ^^Z\o] Tll^lH Bl-^llroll ^:^Al^§^ ^ 
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^^}^ 7\]o]^ ^H^(340)7> ^^^S|ji, ^€<Hlfe ^7] S.^]^(330)S>\- 

<88> ^7] 171:^(310)^ cl-^ ^ ^j-^o] nl-uj.^ S-A-^ ^^d\]^ ^ 

91-^-^^^ till>Jd(311A~311C)l-<^l ^^J-slc^l TflolH ^ol^o}-(vgh), TflolH S.-^:^^^ 
(Vgl), ^-i-^Wcom), ^^l^^(GND) ^ ^€^^(Vcc) ^3z). 2]^ -tlJll-^ Tflo] 

<89> E|-Ol-^_^2fl>, Wfl^(31U-311C)#^ >^ll7l^(310) 7\]o]^ ^9}^ 

^ ^l^lH ^^^^V^ -§-^<HlAi -^Ajoll SflE-I^J^Ol ^^^^^Cf. 

<90> ^y] 5l-<y-^-#Efl^ all^(311A~311C)*^ ^^^oi]^ ^^^^(360A1~ 
360N1.360A2~360N2,360A3~360N3)l-ol ^o^S. erfuj-o^ oy^) 

^ ^^^^(360A1~360N1,360A2~360N2,360A3~360N3)1-^ o]:^£l3E^ sj) 

<9i> :£6^ >a-7l £5^ Il-ir ^ofl ^tl- cfig ^^^^ ^o] Q^lAj^^A^, o]^ ^2, 

<92> iji^-], ;^ll7l^(410)^ ^^ofl ^^^^s:>7ll ol:^s)^ 5}^-^-#Bfl>i «fl^ (411A~411C) 

« ^Bl^^Vc].. ^#tb wl-S]-^«:>l Hl-«?l-^-#2fli «ll>Jd(411A~411C)#^ ^1171:^(410) 
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^ s.^]^<^] 711 ^ 711 oiB ^^1-^ ^^-^i^i ^^Hi 

<93> nelJi, ^7l el-oi-^-#2il>i till^(411A~411C)l-ol ^^^>7ll oj^sic^^ ^11^1^^ 
^117^(410)21 >a-^oll ^^l-^o.^ Tll^lB ^^^(420)31- «3^Elti.#(430)^ 

<94> -^7] TllolH ^^^(420)311- <3flEl wf.(430)^ >a-7l ^1 171:^(410)21 SAl^oil 

MVn^ H^^l>iEl# ^^^^1-71 ^^^Sli:il, 5E^>^ofl S^lEl^l^ ^^.^1 

^ SF^l- SAl«-ol]^ ^J]Ely.f^(430)^ n^l^^ 4^ tllolE-1 el-Ol^4 aVn]- E^;^]^,^!^! 

dii/^ell<y ^^ol :^Aloll jiflBl^^rl.. 
<95> ^7] ^H^y.^(430)^ a^l-^-^l B€^l^Bl7> ^>^^sl^ <=§^<^l>^i^ til^ 
^ ^el^o.^ <^1^<H^ ^i^^l^4. ^(P)^l Jl'S-^S. S.^^ n+ wl^^ ^el^o.^. cl 
^^^##0] ^^v^ cf^ 3|)E-l^sliil. ^1-71 c-iloiE-1 ^ :^>./:^5iloi 

4. i^el-^i. cil'^lBl ^ :i^>i/:^eil«y ^^s^ ^^-i- ^ll^it!- <^^«illA-^^ ^7] Sl^ 

^#^01 ;^]7lSlol a>t£^l^n> ^^^}^] ^t\., 

<96> zL&iii, ^V7l ^^^^(430)^ ^i-^<Hl :a5:^(440)# ^^^^q-. <^]^, i:2.^(400) 
^ -H-^-ir*^! ^2:>»>ol#^:^^(BCB), <^li^^l(SOG) afe 3££-o>^^ -B-7II- 

2^-g.^>^ ^ol H>^^^>rjl, o]s. S^l^^l^l 7fl^## ^>^Al 

^ ^ ^711 ^4. 

<97> >^>7l :aj:^(440)^ ^1-71 :E.ellol <^w.^ i^^Ai^l^ 

^^^o_s. ^^s\t^, w>si-^oi ^efloi ^^o. ^^.5110] ^^^^ ^ 
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^ ^4i<Hl ^^^^51)- ^7]^SlS. ^M, Ji^^(440)o.^ ^S^H 

<98> ^V7l -^7l#^ol ^n|c.^ ^-§-^1^ Ji:£^(440)^ ^^J^ 

^ ^ ^€5^}-^ ^2}-S-A^ol nfl^oll ^2}-^ ;^1l7l^(410)5!l- >5)l27l:^(JETa^<^l 

i^l^l^l :£5^ -320' ^lo] ^VA^^].7^q. ^ofl -«-ol 

<99> cc)-s]-^i, ^^efl*?! €-^l-a: ^^^^ "fl , el-^-^-#2fl^ aflAi (4iia-4iic)#o1 

:a.J:m440)^ ^A]oil >^z^-*H ^^1- *(450)^^ ^^^^^ 

:ti#(430)i ^:£^(440)^ ^-^^ ^z]-oll <^^^ wto]- Aiz]-s|^s, *(450)#^ w> 

7fl<^lH ^'?l^H420)<5l 

<100> «>fil-^ol >^7l TllolH ^9i^(420), :a.:£^(440) ^ ^^1- l-(450)l-ol 

€ ^41-^ 5l-«y-^-#Efl>, wi]>a(411A~411C)l-<Hl cfl-§-5l<H ^^s) 

^ 4^^^ ^^^■^(460Al~460Nl,460A2~460N2,460A3~460N3)#o] sflEi^Sjc^, ZL 4^ 
^ ^^^^(460Al~460Nl,460A2~ 460N2,460A3--460N3)-i-^ 

<ioi> .^7] 5l-^^^(460Al~460Nl,460A2~460N2,460A3~460N3)-i-^ ^}^^<=>] ^ 

(440)<^1 ^^^^ B.^<^ :^7]^^S. >0z^- 
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ofl 3jflBl^£)o^, ojnfl el-^-^-#Efli tifl^(411A~411C)#c5l ^A^^ «=g^<HlA-1 ^o]- 

^-#2fl>i Bfl'5d(411A~411C)l-4 ^^£]£.^ sflEj^^rf. 
<102> c>ls^;^ol 2l-^^^(460Al~460Nl,460A2~460N2,460A3~460N3)€-^ el-<y-^-#5fl>i 

wfl^(4iiA~4iic)l-4 ^^i^^m ^4. 

<103> :as^(440)'Hl ^SJ- *(450)1-^ ^^^*>fe ^21-«>1 ^l-r^-^VTll 

<H1 *(450)1-^ wV^-^«Hl i^t-€ TflolH ^^5^-(420)ol ^^^^(440)^ ^z^-ofl 

<^^^ wi-o]. Aiz]-£]£.s, ^7] ^av ^(450)1-^ ^<?^^(420)^ ^> 

^^^^ s)-'y-^-#2fl^ afl>;d(411A~411C)l-<^l 
<104> n^l-el-^i, ^i^^(460Al~460Nl,460A2~460N2,460A3~ 460N3)l-# 

Efli Hl]^(411A~4HC)l-ol <^^<HlAi -i-«fl ^l7l^ ^-f<^l^ ^ 

^ *(450)1-^ 5l-ol-^_^£fl>^ iafl^(411A~411C)l-<^l ^i^^(460Al~ 

460N1,460A2~460N2,460A3~460N3)1-^ ^<^> ^^€4. 

<i05> ^7] el-ol-^-#efli fll]^(411A~411C)l-ol ^^^^.^^ ^^<^] ^-f^^l 
^^^^ ^71^1^1:0^ s-A^o] ^^^u^, 2^-^-^-#2fl^ till^(411A~ 

411C)-i-^ ^^<^1 ''A^ K^]^^^^ T^-flr^<^l ^^5*>7li4 sj-^o] ^i^l-s]^ & 

^t^. ^^^'\, s|-:li^^(460Al~460Nl,460A2~460N2,460A3~460N3)l-# 
#Hfli tifl^(411A~411C)l-3l- sflE^^^sVc^ ^7lt!: w>Si|-^^ ^-^fll- w^^^mi^V. 

<106> ^2flcq cfA] £4«11 -£^1^ w}^^*^! ^^^^(260A 

~260C)1-«^1 wi]Al(2iiA~211C)l-<Hl ':fl-S-s^>«^ ^Tfl sflE^ 
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<107> &s.^(240)<^] #(250)1-^ ^^o] s^t^^yn] 

^-^^1 -&(250)1-^ «V^-^<^1 ^<a^-(220)ol a.^^(240)sl ^ 

^<^1 ^<^> *(250)*^ wfrt-i^oflxi el-ol-^-#Hfl>i afl^(211A 

~211C)-i-<>l ii#5)al, ^7] ^db^^(260A~260C)l-4 e1-^-^-# 
Hfli flfl>a(211A~211C)l-^ -i-tfl ^7lAlj:s.o^ ^^.^o] ^ o;[tq-. 

<108> ^7] s}-d[i^-^(260A~-260C)l:ol e^-ol-^-^sfl^, Hl|^(211A~211C)*<Hl cH-f-^f 

^ ^711 3l]E^i^£]<>l 5}<?l-^-#2fl^ «fl^(211A~211C)l-:2f ^7]^0_S, 

^oil e1-<?l-^-#2fl;fi tifl^(211A~211C)lr^ ^tfl ^7l>a^l-fi1 

<109> .^1-71 2}^-^-#efl:ii Hll<a(211A~211C)l:<^l cfl-§-€:>«^ ^Tfl sflEi 

^5]c^ eV'y-^-^sfli wfl^(211A~211C)l-5!l- ^7l^^S. ^^slfe >^7l 5l-^:d^(260A 
~260C)1-S 9in 2}o]_^_^Efl>j, nll>«H(211A~211C)l-ol ^^^^ B^^l^B) 
cHellol 7)^(210) ^oll -E^^^ <^11-^(<^1» 1-^, Ag dot residuaOo] ^ 
71 2l-'?l-^-#Hfli wfl^(211A~211C)*ol ^7]^ ^B(short)7l- ^^S^ ^ 

<iio> :n.slJi, ^7] 5|-:li^^(260A~26X)l-«il sl-^-^-^afl^^i Hfl^(211A~211C)l-<^l tfl 
-§-^H ^711 3lflEi^£)o^ 5^-Ol-^-^Sfl:fi Bfl^(211A~211C)*3f ^7]^o,s. 

^^^o\] 4e^- ofll- #cH, 5f<a-^-#Hfl;ii till^(211C)<^l -5V^ ^"^-^^ TllolH 
-f ^^(Vgl)ol 917}^. ^-f-^l ^ el-<?l-^-#2fl^i Hfl^(211C)3l- ^7]^o_S. ^ 
iL^^(260C)<^l -5V^ ^'a-iit'^l ^71-^4. 
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<iii> oj-Bl-Ai, -5\i^ <y7m ^^^^(26004 ^el^Bl 7l:&oii Cr ^ll:^^. 

2l-<y-^-#efl:i till^(411A~411C)-i-<^l ^l-z]- tfl-§-s)ol ^^^^ 
(460A1~460N1,460A2~460N2,460A3~460N3)#<^1 sflB^^slD^, n 2l-:i:5i^(460Al 
~460N1.460A2~460N2,460A3~460N3)1-^ ol:^5]£S. ^^:^^z\c>\ :^7]^o_^ 

:e-5:s]-(440)<Hl l-(450)t# ^^^*>fe 4cf*>7ll 

^s]- ^(450)1-0^ ti>rt-,goilA-l e}oi_^_^gfl>, flll^(411A~411C)*ol }^^b\o] ^ 
7] ^^^^(460A1~460N1,460A2~460N2,460A3~460N3)#2|- ^7]^o_s. ^-f<^lS. 
2l-^-^-#2fl^ till >a(411A~ 41101-^ ^7l^^#2l s.^^ 

^ ^ ^Tfl ^cl-. 

^, 5}-^^-^(460Al~460Nl,460A2~460N2.460A3~460N3)l-o] a^s. o]^^s.^■ sflBl 
^Slol :^7]^o^S. ^<?!^<^1 i4el- c^ll- :^^^^(460A1)4 ^l-^-^-^efl^ wfl-Jd 

(411A)<^1 s^l-q-^ ^(450)<^lAi ^7Ho.s ;§Jf611 n. ^it:a^(460Al)'Hl *ll 

^^1-^ ^^'LV^^I e]-<?l-^-#2ll:±: wll^(411A)2l- ^7l^o.^ ^^-^B-S., 2l-«el-^-#Bll>i 

till^(411A)* ^^11 ^^51^ ^7]^S.2] ^2flo11 til^fl tfl^ ^ o;[7ll ^ 

T=l-. 

<ii5> 5}-^€^(460Al~460Nl,460A2~460N2,460A3~460N3)€-<^l j^j 

£l^5]o^ ^71^0.^ ^^^«^1 4^ £l-<?l-^-#2]l^ al]Ai(4iiA~4iic)l-ol ^a^^ 
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^ ^1171:^(410) c,l-i-^(<^l« Ag dot residuaDo] ^^j-^ 

s|-'?l-^-#efl:±i afl^(411A~411C)-i-ol ^712^0.^ ^#^1^ ^^5* ^ 9X 

711 

<116> nelJl, 5l-4i^q-(460Al~460N1.460A2~460N2,460A3~460N3)-i-ol o]^s\^^ 

n^^^o] ^7l^^S. ^<a^<Hl rc)-el- ^ o;^^ •g:3zi.7l- ^c}. <^ll- 

sl-o]-^-^Efl>i till^(411C)^ -5V^ ^IJ-^^ TllolH S.-^ ^'a-(Vgl)ol 

^^51 JL, 5l-^^^(460N3)<^l el-^I-^-i-211:^ till^(411C)4 ^7]^^S. ^-fofl 

^i^^(460N3)<Hl -5VS1 "^71-^1:1-. 
<ii7> -5V^ ^^iJ:<^l '?l7>^ ^^^^(460N3)5il- 7]^<>\] Cr ^ 

^^^^ 1:^ tiflH^^iial-^ ^^ol ^^5slfet-ll, -5V^ ^<^1-^^1 ^7l 

(460N3)<>11 «ll^^fe ^^<^1^ 9l7}S\E.S., ^Efl<^l til til cfls. fij:5l-Al^ ^ 

$l7ll ^rl-. 

I^^^ J15I1-] 

<ii8> ^1-^^ w>^^<^l ^ ^^<^1 ^tt S^liil)^ ^ n ;*llS«J-^^ B^^l^iBl 

<^5llol a^iel '^^oll ^^Sl^ Bl-^-^-#2llci «ll^*3l- Zl-Zl- tfl-g-Slol ^^Sl 

sl-^^^l-^ ^^^^>5l, A-is ^7l^o.s ^^s]:£^ n^]^^^. 
<ii9> rcl-el-A-1, >^7l el-^-^-^2fl^ Hfl^l-^ f-«ll ^^^1^ ^7l^^sl ^-^^ ^ 
^21-^ ^7l el-^-^-#2fl:^i Hfl^l-ol «^^^ H^^l^Bl oieHoi 

7]^ 4H1 ^^^^ <^]^^^] ^^m. ^^<^]S. el-^-^-#Hfl^ till^*^l €71^-2.^ 
£l^ ^^^5* ^ 9X^^. ^71 msl^B-1 7143:011 
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sjfe Cr :4^^ 1:^ nflH^^^^ ^ ^Tfl sjo] 6fl^ s^l^^ls^ 
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11 

7]^^ S.^^^ <=^^d]] ^^j-^ ^o]S. ^}^^ el-Ol-^-#2fl>i Hfl^olf; >^7l fi1-tl-^-#5fl 
i^^^^ 2] 

-f^Wgl), W^Wcom), ^^1€'3-(GND) ^ ^-^^Wcc) ^j^ a}^^ 

5^1- TllolH .±:BfB ^i(GSP), 711 olB #^(GX) ^ tH^Ib ^<H1<^11- ^:£(G0E) 

-^4 ^s.^^ ^^*>^ ^^1-2.^ SAl^ll^. 

3] 

^1 1 *J-<H1 ^71 ^:^^o.^ 711 olB ^d'^'svo] ^-g-^ t}^ 

S^lsfl^. 

[^^^J- 4] 

^1 1 %H1 SZ^l^-l, ^>7] ^^bVo.^ TllolB ^9^^, ^i^l# ^ iJiel-ol 

S^^O] a]-g.^ O.^ ofl^^ S^H^. 
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5] 

6] 

[^^^J- 7] 

^1171^21 ^ ^^O] ^]17]^^- ^1271^* 

^ n^^; ^7] ;^ll7l:a:^ ^ :g-^ol c^^6\] ^Aj^ 

^^1 ^^^^ ^ll^'S^ ^ ^:£^lf^2l-; >a-7l -^^d]] -^M ^ 

^I2^^^5l}-; ^V7l B^-^-^-#2fl>i till^ol] cfl-§-*H ^^5)1^. ^7l >ll2^«!^oll 

8] 
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I£ 3] 



lllA- 
lllB- 
lllC- 



r 



I 



no 112 

IS. 4] 

250 260A 



250 260B 



250 260C 




y///////^///////^ v////////////////yA v/y/////////////A 



-210 



211A 



[JE 5] 



/ 

211B 211C 



311A 311B 311C 




aeoAi-aeoNi — - 

360A2-360N2 [flddHaO[3adD 

360A3~360N3 CDDDDD 3DDDd5 



340 



320 300 
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[£ 61 

450 460A1~460N1 450 460A2--46(M2 450 460A3-460N3 




w////y/////y/y///A v///y//^///y/y>y>/A 



-410 



41U 



411B 



411C 



33-33 



